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4o«$p{-^*^ m^^tf^ (Au) msi^m^^ti^o :i<Dmwjm 
^i-cfi. ?<timmmm 4 (D^ (au) ims x ^ 1 

:l (Dmwjm^ 1 mm mm 7 tmMmi^'Dcy<^TP^m}£v 

m 7 t (om(D?^m(Df^m^^ t D c T y^ns.i:ijt> \:^itMm^ 
tLm ^ i)^ m t) ^ ti ^ o 

fti^T't> 2 0 0MHz^^X.-f. (SAW) fe 

'SVM^ijtM^'tt^^ (FBAR) K X ^ G H z <D :7 ^ /U ^ iz M 

* g t:- - i7 /h $ < ^mi^i^h ^ . ^mt^y ^^^^ m'&^m^ 

A;^mig^>'jJ6^ibaa7^tti;^«a5W{^fll^^tL 
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:t ^ D c ^< ^ T mm H)^ lii^m X- h ^ fci^ K . M m ti: MWi m.mm 

5 m@ 5 ffl 6 ^ < , 7 5 (^*j-|p]ffi^ t>M^tO 

5 m (D m m C 0 ± ^ < fj: o ^(Dtiib. ^±mMC 0 (Dyf 
^SC x)(D>r>'t'— i5^>';^Z X t (DitZ 0 / Z x:6S/Jn$ < t^V) ^ 

10 ffi;^m-^(DSNit^wjN$</^-5c sitimis7ttt};'3mi§5rHi(^^ 
ii^ii^^xn. 1 ] 

C.T. — Nguyen, "Mi cromechanical c 
15 omponents for miniaturized lo 
w— power communications (invite 
d plenary)", proceedingS1999 IE 
EE MTT — S International Microw 
ave Symposium RF MEMS Worksho 
20 p, June, 18, 1999, pp. 48 — 77. 

— ;^.:*:ttlK Aft .5fe{-#K 2003 — 1 1 648#(C*5V>-C. 

/ -r x^:9-(o{gM ^ 0 o ytM E M s b fco la 1 4 

bfc yf—j^stf^^mmnm^. xmtinmm\^um.\^x 

25 / Xj5!fe5>(Ol£M 0 o T V^ 5 o :*:M E M S M 1 Itt. 0 

1 4 ii^jaiS{t-^^ffl;^-rsffl;^«<§ii s^ff^^b. rtLbAtti 
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5 19 C19A. 19B] X- — i$^KXW^tl^o 

:i(DMEM S m^M^ 1 l-Cfi. mWiMW. 1 7 iz-m^<D B C ^< 

7 t Atimmi 4 m\^± !bwm:hx'm ^itm 1 4 i^Tjk-r ^ ^ 
10 2^(DM»i^ - V xmwjum 1 7 i^^m-r ^ o xmtimm 1 4s. 
t/i 5 (DMmmmi^^i^^ < M.-D.Am:fjm,m 1 4rxm 5 mcomm 
^±^<'r^:it7!)ix^^(DX'. xmtimm 1 4 RxM 5m(D^ 
±m*c 0 ^ ^\^:^ < -r ^ ^ 1 7!)>x ^ ^ o ^^tumtim^^ 
n ^ ti ^ Mm mm 1 7 tAmtimm 4. 1 5 t (D^m 1 

15 PhI Pi ^ /h $ < -r 5 r t X- # S o ^(DtLib^ mi5\^it-<xmti 

So 

^r^-C. iai4C0MEMS^*gf§ll{C*3V^-C{i. X ^ 

^ fj:mtiit^^n^tiit>Kmmmmi 7 t ?^mtimm 1 4. 1 5 
20 m(D^mi 6^/h$< x^xn^tim^. mmiumi^^ if ^ ^ iy 

25 

^ M ^ 



4 



^ ^ t t)^x^ ip^^ — A(Dft$;a5M<^c^i9^ mm 
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:^mm<Dmwn^m ^ MEM sm^m^ 2 7 m^i2(Dm — ^ 

25 6^^^-c•iBs^tvys:tf— A, -T ^j: t> h mwj m.m 1 7 t . mmi 
2 tmmmm 1 7 mi^wn-ftz.x^ 2 4 t \.x o mmmm 

14. I50:^{i!ltc:iasbfcga^i8(^^i^$tv-5J:5 1-. mt^ 
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§r^#$|5(V^t>t^5Ti^:i&— §15) 19 [19A, 19B]-C — 

5 izMJt^vitiSLm. m-^ At!mm 1 4 tmtim.mi 5 ^(^r^o^ag 

5 o £^ 1 2 . «B| ;t . y = ( S i ) 4 y ^7 A 5lt ^ ( G 

10 aAs) t'(D^^mi^m^±Kmmm^ms!^i.fcmm. ^^m^ 

V ^l^mWL2 l±{c^/y ^l^m.itm:2 2RXf->V =i^^^itm2 3 

15 i/J^. T /V' 5: = i=. (Al) fj: <D^m^\^XJ[^^-r ^ ^ t H^X' 

(Al) ^<D^mj^(;iT?^^-t- S i ^ t? # 5, 
A;'7li«il 4{;i(iA;^J«^t l:as^ffl$ti.. t 1 

zx Atimm 1 4 (c:ii5Jii^{t-^s 1 ^^Ati^n^^ 0 \z.t^-r . w 

20 tin.m\ 5l;ifim;^iS^t 2;6S^ffl^tL. \^ti^^ x 2t^h^^ 

25 A;^SS^=-t 1 ^aCTi^JSiSfi-^S l:dSA;^m^i 4{;iA;^$tL 
So i6<JJSiK^Oi«^^S{t-i-;5SA;^^tL5^.Mlti«^l7tA 

;^»«<sll 4FBllc:^C-5#«;'j-C!a3l^^-rj;9lci. 2^(7)gf!j^ 

-KT-Midtt^i 7ds^s-r6o ^<^M«jm^i 7(^^tST-m;^ 
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X ^ . m <D mwi - y . m:t\i 1^. 3 <d mm - m m 
2 ^(omm^^ — V 2 5 (D ?^^mn-r ^ ^ t it^x- ^ ^ o 03 

10 B^m)o ^(ommi^. mmmmi 7 <D^^izxiii 2 4 7!)^h^ t ^ 

^^ais^ hy^n-fe>^{c*3(t6^i(i^ai 7<7)«^i 2 m^(Dm.m^ 
m.±T^ ^ tt^x^ ^tin. ^^2 4 K X y) m^^Kmmm. 
mi 7<D^^t^m<ti:^^t\^x^^ mm^tit^ma^ MSbm 
mi 7 ^>&mi 2 mi^m.m \^ X z> t-r^ti^>m^^titbxh^o 
20 mmmmi 7 i)^m.m\^ti^m^i^mi^vfj:\,^titb^mx^ ^j:\r^o 
:^mM (D j^Wi(DME M s m^m^ 2 7 nrnmn^m 1 7 <d 
mm 1 2 m^<Dm.mf)^nc> V. ^<Dm(D^m^(Dm^ ^ ^m±-r 

^ w -C # 5 o 

mmmm 1 7 (Dmmt: X ^ m < . h^\^^nmwjmmi 7 txm 
25 timmi4:^ 1 5 t (Dm(o^m<Dmm d 2 ^ X y) m < i- ^ :i t ii^ 
-^mi^fj:^o mm d 2 ^^h^ < -r t*m^-m^:k^ < ir ^ :i t 
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■ I 

-f-o -5 M E M S 2 8 {i. 3^fe<^MSi^ 

1 5le:5*rRjbT^am=l3il 7;i5gEg$tLT^-5« ^LT. 
(DmmK^\r^X 20(75:^^24 C24A, 24B] ^ 

3?J:o^ib^ — K2 6 (D 2oogpi;i*fjS?b:fe{simt:i^>5r^gbT 

10 «^$tv5o ^ (?5 fill <^ « ^ . m 1 t mmx-h ^ (DXMits-r 

S24A, 24Bfl:t8:«-r5ri:lCj;«9. 3^fe<Z)^»J^ — K^il 
15 7(^^S^imi^U. !j^^s'h^n-fe;;?>-C(7)^ibmai7(^)«^l 

MEMSM*S^TMi. ^»jm@17t/£5K''-Al¥;6S0. 5 
n mUT . If—J^^lOnmU^. if — 1 7 t T U I 4 , 
20 15^(Z>r^(OrBlRid2^100nmiiJt.Ti-rSi#t-f4. \f — M> 

xnm.m^m.±-t ^ :i t t^x ^ . m w \z m :k. it r f k $5 

25 |g7~|g8fi, ±32^(7) 1^ 1 {31:^i-M E M S 2 7 (DS^at 

iSfe «»l ^ ^ -f- o 

M4 1 ^m^-r^o ^mx \^ V =^ >- 2 1 ±izmmmxi> ^ 



5 ^{^1. m 7 B K^-f- X 0 i^. mnm 4 1 ^ ^< ^ — =^^^ A 
rmhmmm i^^mxn. i^v^^^m^t (sin) m) _£j,rxjp 

> ^ itii^ t fh^Un. :^mx\ti^V =i l^mit (S i O2) i^-e?^^ 
^fc. 0 7 D {c^-r J; 5 M;t (^'fk^^fefeW^ (CMP) m 

15 ^jfeic:, m 8 A\:L7r^-t i:^ ^ \z..m^m 4 2 ^m^=^ y =^1^ ^ . 

S&Jc^^&-r6^«{cX;Kl 2lc:^i-6^^cD|gP4 5^?f^^i-5o 
^{C, ig8B(c:^i-J;5t-. 3i^i5^i5'h?L43, P8P4 5f^^ 

20 -^tf^itt^ 4 2 ±icSi(j«a^t;?^ft ^ S^«M4 4 . ^tc«ry-^? 

4 2 b =^ y 'ifi^ci)^ hn^^t^^l^ ]} ^ i^m^'B^ 

MP 4 5[^fc:^bT^i(i«^l 7 tmmi 2 t iz-P^it^ ntc^ 

25 tt24i:?^^-r5o mwimmi 7 tmmm 1 s ^(Dn^fi^mwjm 
mi 7 ^mwhrnmrn t vxxw-r ^^wu (Ti^;«7-) 1 9[i 

9 A , 1 9 B]t ^J: 

i^iz.,m 8 c\c^-r X 0 \z. ^m^m 4 2 ^ y ^ -^f^^-r ^ . 
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m 2 7 ^ m m X < m^^-r ^ :i 1 m ^ ^ o ^ut. mmmmi 7 
t mm 1 2 t (Dmi^. 2 4 ^m^-r ^ :l t X ^ m^m 4 2 (d 

4, 1 5 i:OP^(D^^l 6trJE{-/J^$< bT{t-^»^:^tbfciM 
E M S 2 7 ^M^^ < Sait-r6wt;a5tfj5|5S, 

15 ^(dig^bfcm-a-T-feSo 

:*:mg<7)31^li{c>^5MEMSM*S^3 1 MaZ&irll^f-. 

iS{t-^^ti:l;^i-6ai;'3«<li5i:. rtbfeAttl;t/«<li4. 15 

1 7 ^ . 1 2 t 1 7 i:<?5rBll-^tt:fe^ft2 4 i:^ 

^b-C^6oM«i«:«ii7fi. Atli;^«1Si4. I5^:?'yixv? 
iytl'^r> Attl;^ffi®l 4. 1 5<^^{l!ll3:iHSUfcgHi^l 8(^M 

MSSSr^itlfiS i\^t>^^T:yfi—n) 19 Ci 
25 9A, 19B3 X — ^\^^^^^^o ^e24f*. ^S(im^l7 
<0MM<^?fel^<^MS(J^'-K{:i^&CTloX(*^ic. i?^mx\t2^ 

4 hmtin.m\ 5 i:(^K{c:io^ltbtL5, 
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^b-c. >^nm(Dmm\^^\^^x <^k^ ^tt2 4;55. ^<d — 

^tt2 4 (Dm^ t mm 1 2 t (Dm(Dmm d 1 mw}n.mi 1 h 
5 Aai;^m«ii4. i5r^(^^e^i6<^r^Rid2<j;t)/h^<^^-r 

2|s:||Jg<^?^^ td^ 5 M E M S 3 IfCjittf^. SS&m^ 

tJ^oT. ^K)m«l 7 (Dl^J^^S: J: ^m< . fc'5V>(i^i&««il 7 
tAW;t>m«ii 4. 1 5P^(D^|gi 6(Z)Kl^d 2^J;t)^<-t-5 
r pT ^ , =S^oT. * Sfl ^ b T |g [pj ± 5 ^ 

20 ia9~iaiOJL ±x&(;5ia5(c:;^-fMEMSM*Mt§3 1<Z)3il 

^•f. |g9A~|g9D<^XSfi. t^5&(^ig7A~|g7D<DX5g 
i:l^b-eSb6o fip-^. ia9At^^i-J;5l-x S«l2±};i«^i: 
>fe5'<t#S:M4 1^?^^-r5o :*:^?llTM*v-y='>'^^2 1±lc 

25 miiti^-cfesi^y = :^^{km2 2^u?i>'y = i^^{bi^2 z^mm 

bytS^Ki 2±tc#jg^B^xy3:/)^fj:j:^^mi^4 iSr?^^-t--5o 

tinm\4^ i±i;^ a«i 1 5 jstu^^iM <7>iaii^ 1 8 5: jf^^-r 5 o 
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mmm 1 s ^^t^^m^m^m 4= 2 ^m^-r^o m^m 4 2 ft. 
Tm<Dmmm i^mx-n. v =^ :^^it (sin) m) 2 3 Rxf^ 
#3g^i/y =i>'(j:j;5^m@i 4. 1 5 Rumwiim 1 s t =^ lyf- 

5 :^^itt)^tin^Un. ^mxni^ V = ^^^it (s i O2) I^T-?^^ 

la 9 D (d^-r J: 5 m :tiiih^mmmm (cmp) m 
0ioA{c;^-rj:5{-. m^m 4 2 ^m^^ ^ >' ^ \^ 

•rm ^ (Dm n 4 7 ^m^-r ^ o ma 4 7 j^izim^m(&.m 4 2 (Dm 
$d Amtimmi 4, 1 5±cD#ttS(^mi¥d 2 ^ ^^i:^ 

^■^tf«^!teS 4 2 _hlz:Mi&«fiiJlt5^S^ 5^SM4 4 . ;*:^J 
-CM*, 4 2 t ^ y ^ >^ i!f itt^ t fl ^ ^^^mi^ V =^ > m ^ 

^-r-So t (D'^. ^(Dmmm4 4^y<^ — :^>^L,x9vm<Dmm 
j^^-t^o mwin.mi 7 tuw^m 1 sm(Dn^fi^^^24: 

19E19A, i9B]t7te6o 

25 So 4 2 (Doi y ^ ■^mx\%m^m 4 2 355 V i; 

^^^^-fbl^-^fc^i^^t?. y y^MW.K ^ ^ y V =^ y ^-y 'if X 

n ^ o ■d^< . \f - t fj: ^ mm mm 1 7 t - it ^ . mm. 
1 2 ^(^PBidii^iforBiPBci 1 i^xf^m^ titzx^ 2 4^^b 
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mwimmi 7 tmmi 2 (Dmi^%^2 4 ^m^-r^ ^ tx^ mm. 

1 2{l!j<D^RJx.f^A;^tt@l 4. )^tin.W.\ 5-^(DlA9#t {^J- 
miSl 4. 1 5 h (n>fii(0'^m. \ 6%3e^:l/J^$< UT'fS-^*Sr:*:# 

-fo 2|c^JSo?|^^fiBffj^(^iai ^l^#{^21^0M»i^ — K<^*M 

:*:^Jg(7)?^^{C'0^5MEMSM*S§^ 3 2 . Sff i& i: 1^ ^ . 

15 iHJSISx gp*>2|s:0ij-e(ii«J^^{t-i-^A;^-f-S A;^«fii 1 4 ^ i^j^ 
^^ft-i-^m;^-f-S ffi;^m^3i 1 5 i . r b Aai;^S«i 1 4 . 15 

@1 7^. 2<bSt!j«@l 7r^tC^Jtfc^ft24t^^U 

T^^o uw\n,m\ 1 K^tinm\ 4. 1 5^:/y 5/v?^(c 

20 jE|#\Atll;^«fiii4. i5(7)^{|i|{c:ia®Lfciaj8Si8{;i^^$ 
tL'5J:5{-.M$SSSr^l^lFU(v^*3»^5T^^;&-fB) 1 9 Cl 9A, 
19B] -C — ^it^tLSo ^tt2 4«. ^lbttai7(^BFfM 

Ktd^S: CT^<oM«i<otP {3i*fJ^: Ufc^ag-e*>-5A;'3«@i 4 
25 tffi;^asi5^<DK{-ioiJ:»te>tb5o 

^LT. ;*:|I^S<DJ^^^^::^oV^T«. #1^:. ^tt2 4;5S. -^rcD — 
M b/i V^ J: 5 1 7 P^m^ei^l-^ UT«^ $ tbSo ^ <^ 
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1 7 t Atatimw. 1 4, 1 5 m(D^m 1 e (Dmm d 2 x ^ < 

^M-r ^ ^ t i^mt. X^^^o ti:^. r^Pi d 3 (iP^PS d 2 ^ ^ u < ^ 

:^mm(ommi^m^MKMsm^m^ 3 2 xtit£. mwjmm 
1 7 t mm. 1 2 2i^(Dmm^- V(Dm\zMft^ u^^igtc*? v^ 

10 9-^. 2 iik(Dmm'^— ^miR-r ^ ^ t a^x ^ . mM(Dmm^m 
^ (D ^ ^ mm-r ^ ^ 1 1)^ X ^ ^ o ^ & 2 4 ^^-r ^ (dx . 
mwimmi 7 (o^mtrmi^ mm.mu(D ^ ^ hz^rj^ 
if ^mwsmmi 7 <Dmmi 2 m---(Dm.m^m±-r ^ ^ t a^x ^ ^ o 
sgoT. mmmmi 7 (omm^t 2: k) m < . h ^ \^^itmmmm 1 7 

15 <i:Aiii;^tt^i4. 1 5 t (D m (o 1 6 (D m m d 2 ^ X y) m < 
•r ^ ^ t i^-^mi^ti: ^ o =e&oT. mm^t i.x(D^m^m±'r?> 

mi l~iai 2fi. ±^<Dia6{c:;^-t-MEMS^*^^3 2 (D 

20 m 1 1 Ai:i^ir X 0 i^. wr^com 7 A t mmi^mm i 2 ±(cm 
ai:/.e5'<#^«m4 1 ^m^-f-^o ^mxni^v = >S3K2 1 
Jb{;ii^ii^i^-efc5v^y =^ i^wtitm2 2 Rxj^i^ v =^i^m^tm2 3 ^ 
mm vtc&m 1 2 ±ic^mm 4 1 x h ^ ^m^s-y v =^ ^^mxm^ 

25 ^ic. 0 1 1 B p mnm 4 1 t:y<^-^:^yvx 

Atimm 1 4 . tii;^s^i5. ^m(ommM 1 s Rxj^^iSE 2 4 ^ 
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4 2 Tm(Dmmm (:^mx-i-t. v-y^^-^^b (s in) 
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t Q ^ ^ > ^ /i^ (D mm — ^ ^ . fh ^ fLy" ^ ;v / T -r X2 
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25 3l^is^<^PLL (phase-locked loop) [Hlg&2 0 3;i^^#t^;^$ 
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efty-f^^PSlUi^ (AGClH]i^) 2 3 3(c:#^f-&UT. ^ 
>'<^)m-^ i: -r 60 e ib^^'T ^-pMlEl.i^ 2 3 3 T'</-r 
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